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1. A method for percutaneously performing a 
foraminotomy or other surgical procures in the spine 
of a human patient, comprising the steps of: 

baet «. ( ! } posteriolate ^ly entering a patient's 
back through a puncture wound adjacent to the spine and 
space, laterally therefrom, to contact a predetLLT 
position on the spine, said wound extending between the 
transverse processes of adjacent vertebrae; and 

(b) conducting a f oraminotomy or other 
surgical procedure on the spi ne by manipulating 
instruments through the puncture wound; 

(c) wherein in steps (a) and (b) 
substantially no removal of healthy tissue is required 

14. A method for percutaneously performing a 
t oraminotomy or other surgical procedures i„ the spine 
of a human patient, comprising the steps of: 

(a) posterolateral^ inserting a cannula 
through a patient's bac)c adjacent to the spine J 
spaced laterally therefrom, to contact a predetermined 
position on the spine, said cannula inserted bet^en 
the transverse processes of adjacent vertebrae, and 

(b) conducting a foraminotomy or other 
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surgical procedure on the spin, by Manipulating 
instruments through the cannula; 

(c) wherein in steps (a) and (b) 
substantial!, no reaoval 0l healthy t issU e i s retired 

torJLj Mth0a ** p « e «a»«ously perfonaing a 

of a hi " " 0th6r *~*»« 1» the spine 

ox a hunan patient, comprising the steps of ' 

ta) f"**"** the patient's back at a 
location approximately i to , centimeters fro* the 
midline of the bac* ans spacea u ™ 

processes of adjacent vertebrae, and creating an 
opemn, to the tronsverse pro« se of . V ^Z 

a-ancing £ *" ^ * 

-er.l f ac. of the Host .0^^^ 
cannula, lntr ° <,Uo1 '" »eans into the 

located in '£ r° Sin * Spinal «« "«ve root 
located in the foramen or the vertebrae; 

to alio. vLllfjtCo'.t an5le ° f ™ » " 

to allow visualiaatlon =, ? y t " SM is '"Wired 
the patient R " d aooB " to «* foramen of 
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• toan patient * in ' s * tne « 

diffroult areas of the s plae to operate on i, 
surrounding the vertebral canal „L! - *"* 
vertebra* foraaen, a ho ny o^if each * ** 

th. posterior^ of T " "* ™" B "rae. on 

«~ n.r,n, f : e thT: n rLr:r " tte 

Posterior longitudinal llganent "™* is «" 

boundaries of the intervertebral fort. 

of th. adjacent vertebrae are P « dicle = 

* *or toaay f pathology found In fh* - > 

="« only accessible by oZ J\ torM,i n1 «ea is 

Mount of tl.su, not dir^M U1 ° n ' **~* a 
Point's ooMition 1 * reSp0nSiMe f « «>« 



inferior articular process or an adjacent portion of 
the vertebrae in order to reach the foramen. Removing 
these vertebral structures causes spinal instability. 
When a portion of the bony structure of the vertebrae 
is not removed, inadequate decompression of the foramen 
occurs which does not alleviate a patient's pain. 
Further, the presently used open back surgical 
procedure subjects the patient to risk of infection, 
scarring, damage to unaffected structures, hospital 
stays of several days or more and extensive 
rehabilitation. 

It would be advantageous to have an arthroscopic 
surgical procedure for treatitg areas of pathology 
found in the foramen which can be approach through 
incisions of less than 3 centimeters while resecting a 
minimum of soft tissue, and only that bony tissue which 
is directly responsible for the patient's symptoms. 

It would also be advantageous to have a procedure 

Z I ° Ut ^ l0Cal *»-*heti c m which 

the patxent can leave the hospital on the day of the 

--gery without incurring an overnight stay and avoid 
extensive rehabilitation. 

SamiaarY of the inv^{ fn 

The invention is directed to a novel method for 
performing arthroscopic surgical procedures in the 
foramen of a spine of a huaan patient ^ 

ZZ :/! h bStantial ***** « ^thy tissue, in the 
nethod of the present invention, a surgeon 
posterolateral^ enters a patient's back through a 
Puncture wound, adjacent to and spaced laterally from 

stL SPln :: t0 C ° nta0t * position on the 

spine. The wound is generally less than three 

2.50 centimeters, and extends between the transverse 



processes of adjacent vertebrae, ihe surgeon then 
conducts a fora»lnoto»y or other surgical procedure in 
the area of the foranen by manipulating instruments 
through the puncture wound. 

in an alternate embodiment, a cannula can he 
anserted through the puncture wound and advanced to the 
transverse process and lateral face of the facet joint 
of a vertebra, with the procedures being performed by 
manipulating the instruments through the cannula, 
viewing meens «n be introduced through the cannula so 
as to allow vasualiaation of the vertebral canal with 
the location of the cannula allowing for adjustability 
an angulation to accommodate a cephaiad to caudad and 
horizontal to vertical line of vision. In a preferr* 
«bodiment, the cannula has an outer diameter of 
between about o.so to 3 .oo centiseters, an inner 
"°ZT I"*""" about ••«• *• centiseters. and 
MUTT aU " iCient to the tissue 

thinness of various patients, generally between about 
» to 10 centimeters. Xn . foraminal surgical procedures 
that s,y be performed with the .ethod of the LsenT 
invention include foramina! decompressions 
dweectonies, fusions and the delivery of 
Pharmaceuticals and bio-active devices. 

BE*«i-aasS r I l*l°n of the Dr» u) ^ 

«**,<« TT' Underatandln 5 <* the invention can he 
elodin a ^ detaUe<1 of exemplary 

wUh ^ * 10W ia v ^ i» injunction 

with the acco^anyin, drawings, ia vhich! 

. sni ?° SE , 1 18 * P ° Sterl0r pUn vUtf " » P=rUo„ of 
a spinal coition; p cwn ° £ 

vsrteSaTff 2 ts 18 * Si " 6 ViW « *» •««•"* 
vertebrae of the spina column of FI6. I, 



FIGURE 3 is a pictorial view of a patient in a 
position for spinal surgery; 

FIGURE 4 is a partially exposed schematic view of 
the placement of an incision in a patient's back; 

FIGURE 5 is a cross-sectional view of the site 
line 3-3 of FIG. 4 showing a cannula inserted in the 
incision illustrated in FIG. 4; 

FIGURE 6 is a posterior plan view of two adjacent 
vertebrae of a human spina illustrating the preferred 
location of a cannula used in the present invention; 

FIGURE 7 is a fragmentary sectional view of a 
cannula used in the present invention; 

FIGURE 8 is a side plan view of cannulas used in 
the present invention. 

Pqtajled P3ScriPt1nn of RggfggEgd EmhivH^f. 

Before describing the invention in detail, 
reference should be made to pigs. 1 and 2 which 
illustrate the anatomy of a portion of a human spine 
generally designated by reference numeral 10. A human 
spxne io is made up of individual vertebrae 12 and each 
vertebrae 12 includes a centrally located, outwardly 
projecting 5 pin al process M# ^ ^ 

end of each vertebrae 12 , and extending laterally from 
each side, is a transverse process u. Also at the 
superior end of the vertebrae 12 are two of upwardly 
projecting processes called the superior articular 
facets 18 xhe SUperior articular facets is ^ 

foul if* artiCUlar Pr ° CeSSes 20 ' * hich 
found on the i„f erior end ot each vertebrae 

the facet joint 19. 

i-J** SPBOe betWeen tte su » ,arior fa «* " ■* the 
, i "l i °!, Pr0 f eS3 20 •* vertebrae „ is the 
™ A pedicle 24 attaches the above .escribed 
vertebral structures to . vertebral body 26 illustrated 



in FIG, 2. When individual vertebrae 12 are joined 
together as they are in a human spine 10, an opening is 
created between the pedicles 24 of adjacent vertebrae 
12. This opening is called the intervertebral foramen 
28 as shown in FIG. 2. The vetebral foramen of the 
vertebrae 12 form the vertebral canal IS of the spine 
10 through which the spinal cord passes. Individual 
nerve roots pass through each intervertebral foramen 28 
between the vertebrae 12. 

As can be appreciated from the illustrations of 
the spine 10 in pigs, l and 2, pathological conditions 
in the area of the foramen 28 are difficult areas to 
reach and operate on because of their location and 
placement in relation to the spinal cord and nerve 
roots. 

The present invention is directed to a method for 
performing arthroscopic spinal procedures in the 
foramen 28 of a spine 10 of a human patient without 
removing substantial amounts of healthy tissue such as 
the inferior articular process 20, portions of the 
lamina 22, or ligaments. 

in the procedure in accordance with the invention, 
a patient P is positioned prone on an operating table 0 
and a f luoroscope F is moved into position as 
illustrated in FIG. 3. With the use of the f luoroscope 
F, the midlines of the transverse processes 16 of 
adjacent vertebrae 12 at the level of interest is 
located and the skin of the patient's back B is marked 
along the centerline of the vertebrae 12. a puncture 
wound or incision 30, generally less than 3 centimeters 
in length and perferabiy between about 0. 50 to 2 50 
centimeters, is made in the posterolateral portion of 
the patient's back B, adjacent to the spine and spaced 
laterally therefrom as shown in FIG. 4 . The incision 30 
i* Placed generally about from i to 8 centimeters from 



the aidline M of the patient's back b depending on the ^ ^ 

bone structure of the patient P. 

The incision 30 is carried through the skin, the 
subcutaneous tissue, and the fascial envelope of the 
5 dorsal musculature of the patient's back b. a 
surgeon's finger or other blunt instrument is 
introduced into the incision 30 and the muscle fibers 
are bluntly dissected longitudinally to allow the 
transverse process 22 to be palpitated with the finger 
10 or blunt instrument. The lateral face of the facet 
5oint 19 is a i S o palpated with the finger. 

, not l*'" CiSi0 ? 30 ° an be **** °P*n vith retractors 
(not shown) or, in a preferred embodiment, a cannula 32 
xs used, if the cannula 32 is used, a blunt bullet" 
n ° 5ed a trOCar 33 < of a K"* routinely used in surgical 
procedures and commercially available and slightly 
smaller than the diameter of »e cannula 32, is passed 
into the mcxsion 30 and directed at an angle of 

20 midUne M of the patient's back B. The trocar 33 is 

::lr:nT * leV61 ° f ^ ^transverse 

cannula 32, of the desired diameter and 
appropriate length for the th*<-*™= * ^ 
25 tissue • 4« m. thicXness of the patient's 

tissue, is ^ passed over the trocar 33 (pig. S) 
The cannula 32 is positioned between the transverse 
Processes 16 of accent vertebrae 12 andUaZced 
to rest upon the lateral face of the facet jo ^Tas 
illustrated in pigs s »«a * 

A tevie. „h lch ate, for directly vi.win g th. 
a «evxce can be a aicroscope, magnifvino 
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_,„„_ cna intertranaverae membmn. 

along the adjacent aarglns of «,.> ««wane 
H as well a. i ! transversa processes 

M the for^r CUrett9 th "' "*«• the area 

intertransverse »al.l ti «« ^ T 

<*i~. a portion of th, V 2^T , ""^"ehral 
Hes !„ the for„i nal ^a "* that 

the centre! nenrai aac. B ith 1 T *™ Ctl5r ^ 

— M. t„ palpitat. Vslr^ ** * 

belov the entry to th. J !x rtlCUUr end 

otder to JZi a ™ r al / S * *"~ ' to 
ia necessary to e^oy ,^L" ins *~«°n, it 

™<* «.ich can turn a orLl ^ * ^ ^ 

osteophytes of *h« * P^cess, and marginal 

purees or the facet joint ean »u w 
<*"«gh the inoi alon 3 _ J", e * a 411 
angled and curved Kerri " ~" " Usin » 

^a and graspera ^/T""' " " ™" 
intertransverse Lion ^Ti ilS °*° t °* l «> 
Nation in this ar. ^ 
•PPronriate instmnente Llf. Wth the 

- « cann„ ia „ on ~ ^Jt^T lMl " i0n 



unilateral approach If the pathological condition to 
the area i^icates that the procedure nee*, to be 
carried out using tvo Mailer aiBavla vlth ^ 
approach. Additionally, the delivery of 
pharuaceuticu and bio-active devices, such a. 
Woolly engineered dm,., cen h. introduced into 
this area through the cannula 12. 

Hhen the surgical procedure i s couplet.*, the 

aZive S 0 L:: — - -~ and an 

verte£al 1 7 ti r " ^ CMnUla " " to the 

^hiTan T » *» »• ^led 

uithan an extensive range so that the line of vislJ 

c,phalai " — - «il * 

SS^LS™* ^ 00 StrUCtUral r8St »^ S to hanper 
nnuia 32 also a aows the surgeon to look 

^^al^Crpld" r— - *~ 
the patieut. hacf 1^^ " " 

and across to the central dural sac " 
disc ar M m w Sac and central 

dxse area. The cannula's 32 location between th« 
transverse processes is ^ , between the 

facet in*** I. the lateral f *<* of the 

cacet joint 19 prevents the cannula «s. 
below the level of *k " nUla 32 fron Penetrating 

T level of the intertransverse plane. 

in a preferred embodiment- ~ , 

f._ Aj . iffienx: ' the cannula 32 is 

porti™ 34 td a c^rr^r^r 1 ^ with s ^ 

">d s. The ext.,!!, ! Ul <»<*ated in FIGS. 7 
Wied rouTnod^ ~ SLTTj^V 
better grip the collar „ o, the cannula , 
t«lug inserted and Manipulated in .^ J " L** U 
the procedure. F«a«nt p during 



The cannula body 34 has ™ 

W tape, a. show, J «,s. 7 Md 8 1 ^ * 
<"««er of the =a™u la boSv ' " *' out <* 
about o.so t= 3 cTT t, U P«ferabiy between 

S um= lmt to >~ 

Patient's tissue ,* an may Lse^T" °! * °* 
«~ about , to M ce^~ * 

anSer local anesthetic ! carried out 

senate the " the ™W» to 

the patient as ZZ^T'T^ ^"""on fron 

- « local anemic "l ^ 0 " * "* 
leave the hospital Tl T ™ S to 
*«■ an - T without 

« the acc Mp an,i 0g *" """"i" - «* <» 
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THH VMS o™ TOE « As POXXOWS: 

»» * r " ere « 3 ™««ly performing a 

patient, comprising the steps of: 
b a . t 4.K Poateriolaterally entering a patient's 

back through a puncture wound adjacent to tZ IT 
spaced laterally therefrom ^ !. ! 8Plna and 

position on C ° ntact * P^terained 

rse processes of adjacent vertebrae; and 

(b) conducting a f oraminotoay or other 

y " T - ne puncture wound/. 

(c) wherein in steps ^ fb , 
substantially no reaoval of healthy Sssue i* . 
to allow visualisation of and access t^ I ^ * 
the patient. 5 t0 *** fo ^en of 



10 
.11 
12 
13 
14 

15 the patient. 
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2. The aethod of claim l 
3tep <* vtewing the tormln ^ 0 £ ~™^ the 

3 Procedure under tt„or<*c=pic x-ra" ^ 

2 .ounal an^eis^ * ** Ma »» 

3 in lailg th ™ SeMraUy 1WS «■» » c*»tiM.t, rs 



4- The method of claim 3 vhm*„<„ *u 
wound is between »h„„* „ . wherein the puncture 

between about 0.50 to 2.50 centimeters. 

5. The aethod of claim i f,w.*w 
steps of: ' fUrther prising the 

- ^r-jT- 
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(e) passing a cannula over the trocar and 
advancing it to the lateral face of the facet joint of 
9 the vertebrae; and 

10 ( £ > removing the trocar from the wound* 

1 s, she method of claim 5, wherein the cannula 

2 has an outer diameter between. about 0.50 to 3.00 

3 centimeters and is of a length between about 2.0 to 
« 10.00 centimeters. 



1 

2 

1 
2 

1 

2 



* 7. The nethod of claim 6, wherein the Cannula 

* has an internal bore of between about 0.4O to 2.90 
, 3 centimeters. 

2 ad ,J" ^ tt6th0d ° f ClaiB 5 ' » b *™^ cannula is 

2 adjustable in its angulation to accommodate a cephalad 

3 to caudad and horizontal to vertical line of vision. 

1 9* The method of claim 1, further comprising the 

tz :L: isuaii2ing certain «~ ** **~*^itZ 

I corners ^ ^ Ca ** bilit * « turning 

10. The method of claim x, wherein the 
foraminotomy includes decompressions. 

XX. The method of claim X, wherein the 
foraminotomy includes discectomies . 

12. The method of claim X, wherein the other 
surgical procedures include fusions. 

s "J * h * method 0£ cla ** lr wherein the other 
surgical procedures include the delivery of 
Pharmaceuticals and bio^ctive devices. 
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14. A method for percutaneously performing a 
foraminotomy or other surgical procedures in the spine 
of a human patient, comprising the steps of, 

(a) posteriolaterally inserting a cannula 
through a patient's back adjacent to the spine and 
spaced laterally therefrom, to contact a predetermined 
position on the spine, said cannula inserted between 
the transverse processes of adjacent vertebrae; and 

(b) conducting a foraminotomy or other 
surgical procedure on the spine by manipulating 
instruments through the cannula; 

<e) wherein in steps (a) and (b) 
substantially no rempval of healthy tissue is require* 

15. The method of claim l4 , further cooprisino 
the step of vievin, «. foraminotomy or othTLraLi 
prooeoure under fluoroeoopio X-ray. ^ 

in0lS10n USS *« » -"meter, 

17. The method of claim 16 «h^*« 
— i. hetveen ahout 0. 50 Jl',TZ^T^ 

the s "ps T': " *" *«~ -W. 

« t h p :t:i a ; rri s a ^r* ~ 

" to «. off the vertical a£.T, ^ST?^ 
patien's bade; midline of a 
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(e) passing the cannula over the trocar and 
advancing it to the lateral face of the facet joint of 
the vertebrae; and 

(f) removing tha trocar from the wound. 

19. The method of claia 14, wherein the cannula 
has an outer diameter between about 0,50 to 3.00 
centimeters and is of a length between about 2.0 to 
10.0 centimeters. 

20. The method of claim 19 , wherein the cannula 
has an internal bore of between about 0.40 to 2.90 
centimeters, 

21. The method of claim 14, wherein the cannula 
is adjustable in its angulation to accommodate a 
cephalad to caudad and horizontal to vertical line of 
vision* 

22. The method of claia 14, further comprising 
the step of visualizing certain areas for direct 
inspection with viewing means having the capability of 
turning corners. 

23. The method of claim 14, wherein the 
foraminotomy includes decompressions, 

24. The method of claim 14, wherein the 
foraminotomy includes discectoaies. 



25. The method of claim 14, wherein the other 
surgical procedures include fusions. 
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1 
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26. 



^. , ^ aethod of wherein the other 

«**ical procedures include the delivery of 
Pharmaceuticals and bio-active devices. 

of a human IZ<T C Procedures in the spine 

« numan patient, comprising the steps of t 

1om .. (a} Picturing the patient's back at a 

processes of adiacsn* averse 
auj scent vertebrae, and creatine »- 

• ^ 3 of **** vertebrae; 

oa^u, " ***** ^ — into 

tt>s patient. 4Ccass to tta **amen of 

28. The method of claim 27 <w... 
Procedure under ttLoaC^ * ^ S " r ' iral 
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29. The method of claim 27 r wherein the puncture 
wound is an incision generally less than 3 centimeters 
in length* 

30. The method of claim 29, wherein the puncture 
wound is between about 0.50 to 2.50 centimeters. 



1 21 ' * he * ethod <* <**im 27, further comprising 

2 the steps of: 

(h) passing a trocar into the puncture wound 
and directing the trocar at an angle of approximately 
30 to 45- off the vertical axis of a midline of a 

6 patient's back; 

(i) passing the cannula over the trocar and 
advancing it to the lateral face of the facet joint of 

9 the vertebrae; and 

10 re "wing the trocar from the wound. 

2 1 has an"' /^ Beth0d ° f clai * 27 ' herein the cannula 

2 has an outer diameter between about 0.50 to 3.00 

3 centimeters and is of a length between about 2.0 to 
* 10.00 centimeters, 

2 1 h« ^ ° eth0d ° f CUi * 32 ' whe * ei * th« cannula 



l 
2 
3 



1 
2 



i- adjustable 1„ its Ration to accomodate a 
oeptaUd to caudad and horiaontal to vertical line of 

M. Tha aethod of claia 27, further comprising 
the step of villain, certain areaa for direct 
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"V***"" 1 ° f 0lal » «>>««in the 
foraninotcny includes decoapressions. 

ft» J 7 '. ^ aeth0,i °' Cla1 '' whe » 1 » <*e 
foraininotony includes discectoaies. 

suraii',' °* 01oi " the other 

eurgtca! procedures Include fusions. 

M. tte method of clsin „, w(lerein the 

»£L f " e6dBr « the dUta, of 

Pharaeceutioals end Mo-active devices 
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meth °a *« percutaneously performing * 
or other S « rgical procedure8 3 *«Mi„o tMV 

patient substantially a s hlilT * ~ ° f 3 
-Terence to the a*Z£* '* With 

41. The stews, feati,™* 
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